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The invention features ABCl nucleic acids and polypeptides for the 
diagnosis and treatment of abnormal cholesterol regulation. 
The invention also features methods for identifying compounds for 
modulating cholesterol levels in an animal (e.g., a human). 
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Little is known about cellular regulation of the 
regulators of G protein signaling (RGS 
) proteins, principal players in G protein signaling. 
These proteins are known for their capacity to neg. regulate 
G protein signals, however, their chief 

cellular functions may expand beyond this limited role. Comprehensive 

understanding of cellular roles of RGS proteins requires 

knowledge of their regulation by short latency and inducible 

signals, such as kinase activation by G proteins. A 

no. of RGS proteins are phosphorylated in cells, with varied 

effects on their function and localization. These studies focus on RGS14, 

which contains recognition motifs for several G protein 

-regulated kinases. Procedures used in our lab. to study the 

phosphorylation of RGS14 are outlined, and the method used to 
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SOURCE : 



PUBLISHER: 
DOCUMENT TYPE 
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purify RGS14 is described with notes on complications that may be 
encountered. Std. protocols used to investigate the recognition of 
RGS proteins by 3 -5 -cyclic adenosine monophosphate 
(cAMP) -dependent protein kinase (PKA) , extracellular signal- 
regulated kinase (ERK) , and protein kinase C (PKC) are described, 
followed by strategies used to establish the specific amino acids modified 
by these kinases. Although this chapter focuses on investigations into 
RGS14, the protocols described are readily modified for other RGS 
proteins , 

REFERENCE COUNT: 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR THIS 

RECORD, ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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DOCUMENT TYPE: 
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NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention relates to novel methods for the identification of genes 

and gene products that are implicated in certain disease states. 
According to the invention, there is provided a method for the 
identification of a gene that is implicated in a specific disease or 
physiological condition, said method comprising the steps of comparing: 
i) the transcriptome or proteome of a first specialized cell type that 
is implicated in the disease or condition under first and second 
experimental conditions; with ii) the transcriptome or proteome of a 
second specialized cell type under said first and said second 
experimental conditions; and identifying as a gene implicated in the 
disease or physiological condition, a gene that is differentially 
regulated in the two specialized cell types under the first and 
second experimental conditions. The invention also relates to novel 
genes and gene products identified using these methods. 
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LINE COUNT: 32 746 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to novel human secreted proteins and 
isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing and treating diseases, disorders, and/or 
conditions related to these novel human secreted proteins. 



L4 ANSWER 5 OF 3 9 USPATFULL on STN 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



2 003 : 219631 USPATFULL 

Full-length human cDNAs encoding potentially secreted 
proteins 

Dumas Milne Edwards, Jean-Baptiste , Paris, FRANCE 
Bougueleret, Lydie, Petit Lancy, SWITZERLAND 
Jobert , Severin, Paris , FRANCE 



PATENT INFORMATION: 
APPLICATION INFO.: 
RELATED APPLN. INFO. 



NUMBER 



KIND 



DATE 



US 2003152921 Al 20030814 

US 2001-876997 Al 20010608 

Continuation-in-part of Ser. No. 
on 7 Dec 2000, PENDING 



(9) 

US 2000-731872, filed 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 



US 1999-169629P 19991208 (60) 
US 2000-187470P 20000306 (60) 
Utility 
APPLICATION 

Frank C. Eisenschenk, Ph.D., SALIWANCHIK, LLOYD & 
SALIWANCHIK, 2421 N.W. 41 STREET, SUITE A-1, 
GAINESVILLE, FL, 32606-6669 
22 
1 

5 Drawing Page(s) 
27600 



NXMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention concerns GENSET polynucleotides and polypeptides. Such 

GENSET products may be used as reagents in forensic analyses, as 
chromosome markers, as tissue/cell/organelle-specif ic markers, in the 
production of expression vectors. In addition, they may be used in 
screening and diagnosis assays for abnormal GENSET expression and/or 
biological activity and for screening compounds that may be used in the 
treatment of GENSET-related disorders. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The invention pertains to a method of identifying PDZ interacting 
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polypeptides, said polypeptides, and uses of said polypeptides. 
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INDEXING IS AVAILABLE FOR THIS PATENT, 

The present invention relates to a combination comprising a plurality of 
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cDNAs which are differentially expressed in dendritic cells, which may 
be used in their entirety or in part to diagnose, to stage, to treat, or 
to monitor the treatment of a subject with cancer, infectious disease, 
autoimmunity, allergy, and graft versus host disease or to enhance a 
vaccine . 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

Disclosed are compositions and methods for their use, such as in 
identifying G-protein-coupled receptors, ligands and 
compounds that modulate the activities of G-protein 
-coupled receptors. The compositions and methods employ cyclic 
nucleotide -gated channels and fluorescence dyes in detecting changes of 
intracellular cAMP levels in response to the stimulation of G- 
protein-coupled receptors. Activation of the G- 
protein-coupled receptors can be detected in a variety of 
assays, including cell -based imaging assays with fluorescence 
microscopes and high throughput assays with multi-well plates and 
fluorescence plate readers . 
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A method of increasing the contractility of a heart, a heart muscle or 
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cells of a heart muscle i by administering an agent capable of binding 
to a phosducin binding site of G. beta, . gamma . is provided. Said 
phosducin binding site is preferably a binding site of N-terminal 
truncated phosducin. Further, methods of identifying compounds capable 
of increasing the contractility of a heart muscle and methods of 
identifying compounds capable of inhibiting G. beta . .gamma. -mediated 
processes are provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Transmembrane B ephrins and their Eph receptors signal bi-directionally. 

The presently claimed invention describes a cytoplasmic protein, 
designated PDZ-RGS3, which binds B ephrins through a PDZ domain, and has 
a regulator of heterotrimeric G protein 

signaling (RGS) domain. PDZ-RGS3 mediates signaling from the 
ephrin-B cytoplasmic tail. SDF-1, a chemokine with a G 
protein coupled receptor, or BDNF, act as chemoattractants for 
cerebellar granule cells, with SDF-1 action being selectively inhibited 
by soluble EphB receptor. The claimed invention reveals a pathway that 
links reverse signaling to cellular guidance, uncovers a novel mode of 
control for G proteins, and demonstrates a mechanism 
for selective regulation of responsiveness to neuronal 

guidance cues. Further, compositions and methods of use are provided for 
modulating cell migration as a function of chemokines and GPCR 
interaction, to aid in the treatment of disease states and medical 
conditions, including cancer and immune responses such as allergy and 
autoimmune responses. In one embodiment, a method of altering the 
sensitivity of a cell to a chemokine is provided using a PDZ-RGS3 
protein. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



AB The invention features ABCl nucleic acids and polypeptides for the 

diagnosis and treatment of abnormal cholesterol regulation. 
The invention also features methods for identifying compounds for 
modulating cholesterol levels in an animal (e.g., a human). 
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TITLE: High level of cannabinoid receptor 1, absence of 

regulator of G protein 

signalling 13 and differential expression of Cyclin Dl 
in mantle cell lymphoma 

Islam, T. C; Asplund, A. C; Lindvall, J, M.; Nygren, 
L,; Liden, J.; Kimby, E.; Christensson, B.; Smith, C. 
I. E.; Sander, B. 

Karolinska Institutet, Clinical Research Center, 
Huddinge University Hospital, Stockholm, Swed. 
Leukemia (2003), 17(9), 1880-1890 
CODEN: LEUKED; ISSN: 0887-6924 
Nature Publishing Group 
Journal 
English 

Mantle cell lymphoma (MCL) is. a moderately aggressive B-cell lymphoma that 
responds poorly to currently used therapeutic protocols. In order to 
identify tumor characteristics that improve the understanding of 
biol . of MCL, anal, of oligonucleotide microarrays were used to define 
specific gene expression profiles. Biopsy samples of MCL cases were 
compared to reactive lymphoid tissue. Among genes differentially 
expressed in MCL were genes that are involved in the regulation 
of proliferation, cell signaling, adhesion and homing. Furthermore, some 
genes with previously unknown function, such as Cllorf32, C2orfl0, TBC1D9 
and ABCA6 were found to be differentially expressed in MCL compared to 
reactive lymphoid tissue. Of special interest was the high expression of 
the cannabinoid receptor 1 (CBl) gene in all MCL cases analyzed. These 
results were further confirmed at the cellular and protein level by 
immunocytochem. staining and immunoblotting of MCL cells. Furthermore, 
there was a reduced expression of a regulator of G 
protein signaling, RGS13 in all MCLs, with a complete absence in 
the majority of cases while present in control ' lymphoid tissue. These 
results were further confirmed by PGR. Sequencing of the RGS13 gene 
revealed changes suggesting polymorphisms, indicating that downregulation 
of the expression of RGS13 is not related to mutations, but may serve as a 
new specific marker for MCL. Moreover, comparison between individual 
cases of MCL, revealed that the CCNDl gene appears to be differently 
expressed, in MCL cases with high vs low proliferative activity. 
REFERENCE COUNT: 2 9 THERE ARE 2 9 CITED REFERENCES AVAILABLE FOR THIS 
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AB RGS6 is a member of a subfamily of mammalian RGS proteins that 

contain DEP and GGL domains. RGS proteins are believed to 

negatively regulate G protein 

signaling by virtue of their GAP activity toward G? subunits. 
RGS6 exists in multiple splice forms that differ by a long {6L) or short 
(6S) N- terminus / complete or incomplete GGL domains, in combination with 
various C-terminal domains. Subcellular distribution patterns of RGS6 
splice forms differ with some splice forms exclusively cytoplasmic (RGS6L) 
and others predominantly nuclear (RGS6S) , where G 

proteins are not believed to exist. We undertook yeast two-hybrid 
analysis to screen for nuclear RGS6 binding proteins and identified and 
isolated DMAPl . DMAPl is a component of the DNA methyltransf erase 
1 complex that is believed to be involved in repression of newly 
replicated genes. Interaction between RGS6 and DMAPl in COS-7 cells was 
shown by co-immunoprecipitation analysis. Both RGS6L and RGS6L(-GGL) 
co-precipitated DMAPl from COS-7 cell lysates. DMAPl localized in the 
nucleus of COS-7 cells. Co-expression of DMAPl with RGS 6 L splice forms 
promoted nuclear migration of RGS6L and their co-localization with DMAPl. 
RGS6S splice forms, normally localized in the nucleus, also co-localized 
with DMAPl. These findings identify DMAPl as an RGS6 interacting protein 
and suggest RGS6 may be involved in novel nuclear functions. 
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AB The present invention discloses protein and cDNA sequences of human and 
mouse protein RGS (regulator of G- 

protein signaling) and their applications in drug screening, 
diagnostic and therapeutical uses. In addn. to isolated, 
full-length RGS proteins, the invention further provides 
isolated RGS fusion proteins, antigenic peptides, and 
anti-RGS antibodies. The invention also relates to RGS 

nucleic acid mols . , recombinant expression vectors contg. a nucleic acid 
mol. of the invention, host cells into which the expression vectors have 
been introduced, effects of the recombinant RGS protein on the 
signal transduction pathway proteins, and nonhuman transgenic animals in 
which an RGS gene has been introduced or disrupted. Diagnostic, 
screening, and therapeutic methods for disorders characterized 
by aberrant RGS protein activity or nucleic acid expression by 
utilizing compns . of the invention are also provided. 
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AB The invention concerns GENSET polynucleotides and polypeptides. Such 

GENSET products may be used as reagents in forensic analyses, as 
chromosome markers, as tissue/cell/organelle-specif ic markers, in the . 
production of expression vectors. In addition, they may be used in 
screening and diagnosis assays for abnormal GENSET expression and/or 
biological activity and for screening compounds that may be used in the 
treatment of GENSET-related disorders. 
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Novel RGS polypeptides, proteins, and nucleic acid molecules 
are disclosed. In addition to isolated, full-length 
RGS proteins, the invention further provides isolated 
RGS fusion proteins, antigenic peptides, and anti-RGS 
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antibodies. The invention also provides RGS nucleic acid 
molecules, recombinant expression vectors containing a nucleic acid 
molecule of the invention, host cells into which the expression vectors 
have been introduced, and nonhuman transgenic animals in which an 
RGS gene has been introduced or disrupted. Diagnostic, 
screening, and therapeutic methods utilizing compositions of the 
invention are also provided. 



L4 ANSWER 17 OF 3 9 
ACCESSION NUMBER: 
TITLE : 

INVENTOR (S) : 



USPATFULL on STN 

2002 : 60943 USPATFULL 

NOVEL REGULATOR OF CELL SIGNALING 

HILLMAN, JENNIFER L., SAN JOSE, CA, UNITED STATES 
GOLI, SURYA, SUbTNYVALE, CA, UNITED STATES 



NUMBER KIND DATE 



PATENT INFORMATION: 
APPLICATION INFO.: 
RELATED APPLN. INFO 



20020321 
19981207 (9) 

1996-748483, filed on 8 Nov 
US 5955314 



US 2002034777 Al 
US 1998-206639 Al 
Division of Ser. No. US 
1996, GRANTED, Pat. No. 
Utility 
APPLICATION 

LUCY J BILLINGS, INCYTE 
PORTER DRIVE, PALO ALTO, 
18 
1 

4 Drawing Page(s) 
2023 

INDEXING IS AVAILABLE FOR THIS PATENT. 

The present invention provides a human reguslator of G- 
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PHARMACEUTICALS 
CA, 94304 



INC, 3174 



protein signaling (HRGS) and polynucleotides which identify and 
encode HRGS. The invention also provides genetically engineered 
expression vectors and host cells comprising the nucleic acid sequences 
encoding HRGS and a method for producing HRGS. The invention also 
provides for agonists, antibodies, or antagonists specifically binding 
HRGS, and their use, in the prevention and treatment of diseases 
associated with expression of HRGS. Additionally, the invention provides 
for the use of antisense molecules to polynucleotides encoding HRGS for 
the treatment of diseases associated with the expression of HRGS. The 
invention also provides diagnostic assays which utilize the 
polynucleotide, or fragments or the complement thereof, and antibodies 
specifically binding HRGS. 
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AB Described and claimed are recombinant DNA molecules including the 
promoter region of the sel-12 gene of Caenorhabditis elegans (C. 
elegans) or promoter regions of genes homologous to the sel-12 gene, 
being capable of conferring expression of a heterologous DNA sequence in 
all neural cells, such as at all stages of development. Vectors 
including such recombinant DNA molecules are provided. Described and 
claimed also are pharmaceutical and diagnostic compositions as well as 
kits including the aforementioned recombinant DNA molecules and vectors. 
Furthermore, transgenic non-human animals, including the aforesaid 
recombinant DNA molecules or vectors stably integrated into their genome 
and their use for the identification of substances capable of 
complementing a neuronal disorder are described and claimed. Also 
provided are uses of the before described DNA molecules, vectors and 
substances for the preparation of a pharmaceutical composition for 
treating, preventing, and/or delaying a .neuronal disorder in a subject. 
Furthermore, the use of the aforementioned DNA molecules and vectors for 
the preparation of pharmaceutical compositions for inducing a neuronal 
disorder in a non-human animal is described and claimed. 
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Promotion of glioma C6 cells proliferation by 
over-expressed RGS16 

Zhang, Feng; Li, Qing; Zhang, Bicheng; Ye, Jing; Chen, 
Guangsheng; Wang, Li; Lin, Shengcai 

Xijing Hospital, Fourth Military Medical University, 
Xian, Shanxi Province, 710 033, Peop. Rep. China 
Disi Junyi Daxue Xuebao (2002), 23(10), 950-952 
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Disi Junyi Daxue Xuebao Bianjibu 
Journal 
Chinese 

Study the effect of regulators of G protein 
signaling 16 (RGS16) on the biol . characteristics of glioma C6 
cells. PCMV5-RGS16 was transfected into C6 cells by lipofectin. The 
morphol. and adhesive changes of the cells were obsd. under an inverted 
microscope. Proliferation of 06 cells was measured by 3H- thymidine 
(3H-TdR) assay after gradient transf ections of pCMV5-RGS16 and pCMVS . 
Expression of RGS16 was examd. by immunocytochem. method both before and 
after the transf ection. Flow cytometry was adopted to measure changes in 
the fraction no. of the cell cycle phase and to detect whether RGS16 could 
induce apoptosis of C6 cell. The results showed that 24 h after the 
transfection of pCMV5-RGS16 approx. 30% of C6 cells grew round and 13% 
expressed RGS16; 36 h later the pos . relationship between the 
proliferation of C6 cells and the gradient transf ections of pCMV5-RGS16 
was displayed by 3H-TdR assay. Flow cytometry showed that the fraction 
no. of Gl phase of C6 cells reduced by 10% and that of S phase accumulated 
by 14% and RGS16 could not induce apoptosis of C6 cells. RGS16 might 
promote the proliferation of C6 cells. 
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The nucleus accumbens (or ventral striatum) is best characterized 
as an important neural substrate for the reinforcing effects of drugs of 
abuse and natural rewards. Less attention has been given to a possible 
role for this brain region in depression, despite the fact that many of 
the symptoms observed in depressed individuals (anhedonia, decreased 
motivation) may be partly attributed to this region. RGS9-2, a GTPase 
activating protein that negatively regulates G- 
protein signaling, is highly expressed in the striatum, 
including the nucleus accumbens, where it has been shown to 
regulate dopamine D2 signaling and responsiveness to cocaine.) In 
the present study, we examined the possible influence of RGS9-2 in 
regulating affective state as well, using animal models (forced 
swim, elevated-plus maze, locomotor activity) of depression or 
anxiety-like behavior. Male, Sprague-Dawley rats injected bilaterally 
with herpes simplex virus expressing-RGS9-2 into the nucleus accumbens 
showed no change in baseline locomotor activity, or in anxiety-like 
behavior measured in the elevated-plus maze, but did show an increased 
latency to immobility in the forced-swim test; an antidepressant-like 
effect. Mice with a null mutation in the RGS9 gene also showed no change 
in locomotor activity, but did exhibit a decreased latency to immobility 
in the swim test; a depression-like effect. These results are consistent 
with a role for RGS9-2 in mediating a positive emotional response, and 
suggest that this striatum-enriched protein is an important 
regulator of affective state. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention provides an isolated nucleic acid which encodes 

Axin. This invention further provides an isolated nucleic acid 
which encodes a polypeptide comprising the amino acid sequence of Axin, 
This invention further provides a purified wildtype or mutant 
Axin. This invention further provides an oligonucleotide capable of 
distinguishing nucleic acids encoding mutant or wildtype Axin. This 
invention also provides various methods of use: such as a method for 
determining whether a subject carries a mutation in the axin gene, a 



method of determining whether a subject has a predisposition for cancer, 
a method for treating a subject who has a predisposition to cancer, a 
method for determining whether a subject has cancer, a method for 
detecting a mutation in cancerous cells of the subject, a method of 
suppressing cells unable to regulate themselves and a method 
for identifying a chemical compound which is capable of suppressing 
cells unable to regulate themselves. This invention also 
provides a variety of pharmaceutical compositions and a method of 
treating a subject who has cancer comprising administration the 
pharmaceutical compositions. This invention also provides a transgenic, 
nonhuman mammal, specifically a transgenic expressing mutant Axin. 
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Novel RGS polypeptides, proteins, and nucleic acid molecules 



3 Drawing Page(s) 



are disclosed. In addition to isolated, full-length 
RGS proteins, the invention further provides isolated 
RGS fusion proteins, antigenic peptides, and anti-RGS 
antibodies. The invention also provides RGS nucleic acid 
molecules, recombinant expression vectors containing a nucleic acid 
molecule of the invention, host cells into which the expression vectors 
have been introduced, and nonhuman transgenic animals in which an 
RGS gene has been introduced or disrupted. Diagnostic, 
screening, and therapeutic methods utilizing compositions of the 
invention are also provided. 
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RGS- 17, a novel Galpha o- interacting 
regulator of G protein 

signaling expressed in the limbic system. 
Ghahremani, M. H. [Reprint author]; Mao, H. [Reprint 
author] ; Daigle, M. [Reprint author] / Albert, P. R. 
[Reprint author] 

Neurosci Res Inst, Ottawa, ON, Canada 

Society for Neuroscience Abstracts, (2001) Vol. 27, No. 2, 
pp. 1942 . print. 

Meeting Info. : 31st Annual Meeting of the Society for 
Neuroscience. San Diego, California, USA. November 10-15, 
2001. 

ISSN: 0190-5295. 
Conference / (Meeting) 

Conference; Abstract; (Meeting Abstract) 



LANGUAGE ; Engl i sh 

OTHER SOURCE: Genbank-AF2 02257 

ENTRY DATE: Entered STN: 12 Dec 2 001 

Last Updated on STN: 25 Feb 2 002 

AB The pertussis toxin-sensitive G protein Gao mediates 

signaling of many receptors, including the dopamine D2 receptor, and is 
among the most abundant proteins in the brain, yet the downstream targets 
of Go remain unclear. In order to identify novel effectors or 
regulators of Go action, we screened a human brain cDNA library 
{>1, 000, 000 clones) for Go (Gol-R179C) -interacting proteins using the 
yeast two-hybrid system. Among 8 positive clones, RGS-17 was 
identified and its sequence submitted to GenBank (Accession AF202257) . 
Regulators of G-protein signaling (RGS 

) comprise at least 24 members containing a conserved RGS 

domain. They bind to Ga subunits to accelerate GTP hydrolysis, thereby 

deactivating G-proteins. Human RGS-17 

protein contains an RGS domain and shares 94% amino acid 

identity to gallus gallus homolog and 92% to murine RGSZ2 . It belongs to 
class A in the RGS-GAIP subfamily and contains the 
characteristic Cys-string motif. The interaction of RGS 

-17 with Go was confirmed by yeast mating assay (efficiency of 87%) and by 
in vitro interaction using bacterially expressed fusion proteins. 
Co-immunoprecipitation studies in mammalian cells are ongoing. Northern 
blot revealed strong expression of RGS-17 mRNA in the rat 
hippocampus/septum, but not in the mesencephalon or cerebellum. These 
results suggest that RGS-17 may regulate G 
protein signaling involved in control of mood and 
emotion. 
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Molecular cloning and characterization of a 
novel regulator of G- 

protein signaling from mouse hematopoietic 
stem cells 

Park, In-Kyung; Klug, Christopher A,; Li, Kaijun; 
Jerabek, Libuse; Li, Linheng; Nanamori, Masakatsu; 
Neubig, Richard R. ; Hood, Leroy; Weissman, Irving L.; 
Clarke, Michael F. 

Department of Internal Medicine, Division of 
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Journal of Biological Chemistry (2001), 276(2), 
915-923 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



Journal 
English 

A novel regulator of G-protein signaling ( 
RGS) has been isolated from a highly purified 

population of mouse long-term hematopoietic stem cells, and designated 
RGS18. It has 234 amino acids consisting of a central RGS box 
and short divergent NH2 and COOH termini. The calcd. mol . wt . of RGS18 is 
27,610 and the isoelec. point is 8.63. Mouse RGS18 is expressed from a 
single gene and shows tissue specific distribution. It is most highly 
expressed in bone marrow followed by fetal liver, spleen, and then lung. 
In bone marrow, RGS18 level is highest in long-term and short-term 
hematopoietic stem cells, and is decreased as they differentiate into more 
committed multiple progenitors. The human RGS18 ortholog has a 
tissue-specific expression pattern similar to that of mouse RGS18. 
Purified RGS18 interacts with the .alpha, subunit of both Gi and 
Gq subfamilies. The results of in vitro GTPase single-turnover assays 



using G. alpha. i indicated that RGS18 accelerates the intrinsic GTPase 
activity of G.alpha.i. Transient overexpression of RGS18 attenuated 
inositol phosphates prodn. via angiotensin receptor and transcriptional 
activation through cAMP-responsive element via Ml muscarinic receptor. 
This suggests RGS18 can act on Gq-mediated signaling pathways in vivo. 
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TITLE: RGS18 is a myeloerythroid lineage-specific 

regulator of G-protein 

-signalling molecule highly expressed in 
megakaryocytes 

Yowe, David; Weich, Nadine; Prabhudas, Mercy; Poisson, 
Louis; Errada, Patrick; Kapeller, Rosanna; Yu, Kan; 
Faron, Laura; Shen, Minhui ; Cleary, Jennifer; Wilkie, 
Thomas M. ; Gutierrez -Ramos , Carlos ; Hodge, Martin R. 
SOURCE: Millennium Pharmaceuticals, Cambridge, MA, 02139, USA 

Biochemical Journal (2001), 359(1), 109-118 
CODEN: BIJOAK; ISSN: 0264-6021 
Portland Press Ltd. 
Journal 
English 

Myelopoiesis and lymphopoiesis are controlled by hematopoietic growth 
factors, including cytokines, and chemokines that bind to G- 
protein-coupled receptors (GPCRs) . Regulators of 
G-protein signaling (RGSs) are a protein family that can 
act as GTPase-activating proteins for G.alpha.i- and G. alpha . q-class 
proteins. The authors have identified a new member of the R4 subfamily of 
RGS proteins, RGS18 . RGS18 contains clusters of hydrophobic and 
basic residues, which are characteristic of an amphipathic helix 
within its first 33 amino acids. RGS18 mRNA was most highly abundant in 
megakaryocytes, and was also detected specifically in hematopoietic 
progenitor and myeloerythroid lineage cells. RGS18 mRNA was not detected 
in cells of the lymphoid lineage. RGS18 was also highly expressed in 
mouse embryonic 15 -day livers, livers being the principal organ for 
hematopoiesis at this stage of fetal development. RGSl, RGS2 and RGS16, 
other members of the R4 subfamily, were expressed in distinct progenitor 
and mature myeloerythroid and lymphoid lineage blood cells. RGS18 was 
shown to interact specifically with the G. alpha. i-3 subunit in membranes 
from K562 cells. Furthermore, over- express ion of RGS18 inhibited 
mitogen-activated-protein kinase activation in HEK-2 93/chemokine receptor 
2 cells treated with monocyte chemotactic protein-1. In yeast cells, 
RGS18 over-expression complemented a pheromone- sensitive phenotype caused 
by mutations in the endogeneous yeast RGS gene, SST2 . These 
data demonstrated that RGS18 was expressed most highly in megakaryocytes, 
and can modulate GPCR pathways in both mammalian and yeast cells in vitro. 
Hence RGS 18 might have an important role in the regulation of 
megakaryocyte differentiation and chemotaxis. 
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LANGUAGE : Engl i sh 

AB Purpose: To test the hypothesis that Regulator of G- 

protein Signaling 9 (RGS9-1) is necessary for the normal 
inactivation of retinal cones. Methods: Mice having the gene RGS9-1 
inactivated in both alleles (RGS9-1 -/-) were tested between the ages 8-10 
wk with electroretinog. (ERG) protocols that isolate cone-driven 
responses. Immunohistochem. was performed with a primary antibody against 
RGS9-1 (anti-RGS9-lc) , with the secondary conjugated to fluorescein 
isothiocyanate, and with rhodamine-conjugated peanut agglutinin. Results: 
(1) Immunohistochem- showed RGS9-1 to be strongly expressed in the cones 
of wildtype (WT is C57BL/6) mice, but absent from the cones of RGS9-1 
mice. (2) Cone-driven b-wave responses of dark-adapted RGS9-1 -/-mice had 
satg. amplitudes and sensitivities in the midwave and UV regions of the 
spectrum equal to or slightly greater than those of WT (C57BL/6) mice. 
(3) Cone-driven b-wave and a-wave responses of RGS9-1 -/- mice recovered 
much more slowly than those of WT after a strong conditioning flash: for a 
flash estd. to isomerize 1.2% of the M-cone pigment and 0.9% of the 
UV-cone pigment, recovery of 50% satg. amplitude was approx. 60-fold 
slower than in WT. Conclusions: (1) The amplitudes and sensitivities of 
the cone-driven responses indicate that cones and cone-driven neurons in 
RGS9-1 -/- mice have normal generator currents. (2) The greatly retarded 
recovery of cone-driven responses of RGS9-1 -/- mice relative to those of 
WT mice establishes that RGS9-1 is required for normal inactivation of the 
cone phototransduction cascades of both UV- and M-cones. 
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AB Disclosed is substantially pure DNA encoding a C. elegans Egl-10 

polypeptide; substantially pure Egl-10 polypeptide; methods of obtaining 
RGS encoding DNA and RGS polypeptides; and methods of 
using the RGS DNA and RGS polypeptides to 
regulate G-protein signalling. 
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The invention provides protein and cDNA sequences encoding novel 
RGS (regulators of G-protein 

signaling) proteins. In addn. to isolated, full-length 
RGS proteins, the invention further provides isolated 
RGS fusion proteins, antigenic peptides, and ant i -RGS 
antibodies. The invention also provides RGS nucleic acid mols . , 
recombinant expression vectors contg. a nucleic acid mol . of the 
invention, host cells into which the expression vectors have been 
introduced, and nonhuman transgenic animals in which an RGS gene 
has been introduced or disrupted. Diagnostic, drug screening, and 
therapeutic methods utilizing compns . of the invention are also provided. 
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Functional roles of the two domains of phosducin and 
phosducin-like protein. 

Savage, Justin R. ; McLaughlin, Joseph N. ; Skiba, Nikolai 
P.; Hamm, Heidi E.; Willardson, Barry M. [Reprint author] 
Department of Chemistry and Biochemistry, Brigham Young 
University, Provo, UT, 84 602, USA 

Journal of Biological Chemistry, (September 29, 2 000) Vol. 
275, No. 39, pp. 30399-30407. print. 
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Article 
English 

Entered STN: 15 Nov 2000 
Last Updated on STN: 10 Jan 2002 
Phosducin and phosducin-like protein regulate G 
protein signaling pathways by binding the betagamma 

subunit complex (Gbetagamma) and blocking Gbetagamma association with 
Galpha subunits, effector enzymes, or membranes. Both proteins are 
composed of two structurally independent domains, each constituting 
approximately half of the molecule. We investigated the functional roles 
of the two domains of phosducin and phosducin-like protein in binding 
retinal Gtbetagamma. Kinetic measurements using surface plasmon resonance 
showed that: 1) phosducin bound Gtbetagamma with a 2.5-fold greater 
affinity than phosducin-like protein; 2) phosphorylation of phosducin 
decreased its affinity by 3 -fold, principally as a result of a decrease in 
kl; and 3) most of the free energy of binding comes from the N- terminal 
domain with a lesser contribution from the C- terminal domain. In assays 
measuring the association of Gtbetagamma with Gtalpha and light -activated 
rhodopsin, both N-terminal domains inhibited binding while neither of the 
C-terminal domains had any effect. In assays measuring membrane binding 
of Gtbetagamma, both the N- and C-terminal domains inhibited membrane 
association, but much less effectively than the full-length proteins. 
This inhibition could only be described by models that included a change 
in Gtbetagamma to a conformation that did not bind the membrane. These 
models yielded a free energy change of +1.5 +- 0.25 kcal/mol for the 
transition from the Gtalpha-binding to the Pd-binding conformation of 
Gtbetagamma. 
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Journal 
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We identified six genes that encode putative RGS proteins 
(XRGSI-VI) in developing Xenopus embryos using PGR amplification with 
degenerate primers corresponding to the conserved region (RGS 
domain) of known RGS proteins. RT-PCR anal, revealed that mRNAs 
of these XRGSs are differentially expressed during embryogenesis . At 



SOURCE 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



stage 1, only XRGSII mRNA was detected. On the other hand, expression of 
XRGSVI mRNA increased apparently at stage 14 and expression of three of 
other XRGS (III, IV, V) elevated between stage 25 and 40. To further 
characterize XRGS proteins expressed in Xenopus embryos, we 
isolated a cDNA clone for XRGSIII. Based on detd. nucleotide 
sequence, XRGSIII was considered as a Xenopus homolog of mammalian RGS5 
(XRGS5) . Genetic anal, using the pheromone response halo assay showed 
that expression of XRGS5 inhibits yeast response to . alpha . -factor , 
suggesting that XRGS5 neg. regulates the G- 

protein-mediated signaling pathway in developing Xenopus embryos, 
(c) 2000 Academic Press. 
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AB The preisent invention provides a human regulator of G 

-protein signaling (HRGS) and polynucleotides which identify 
and encode HRGS. The invention also provides genetically engineered 
expression vectors and host cells comprising the nucleic acid sequences 
encoding HRGS and a method for producing HRGS . The invention also 
provides for agonists, antibodies, or antagonists specifically binding 
HRGS, and their use, in the prevention and treatment of diseases 
associated with expression of HRGS. Additionally, the invention provides 
for the use of antisense molecules to polynucleotides encoding HRGS for 
the treatment of diseases associated with the expression of HRGS. The 
invention also provides diagnostic assays which utilize the 
polynucleotide, or fragments or the complement thereof, and antibodies 
specifically binding HRGS. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Disclosed is substantially pure DNA encoding a C. elegans EGL-10 

polypeptide; substantially pure EGL-10 polypeptide; methods of obtaining 
rgs encoding DNA and RGS polypeptides; and methods of 
using the rgs DNA and RGS polypeptides to 
regulate 6-protein signalling. 
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AUTHOR (S) : Tu, Yaping; Popov, Sergei; Slaughter, Clive; Ross, 

Elliott M. 

CORPORATE SOURCE: The Departments of Pharmacology, University of Texas 

Southwestern Medical Center, Dallas, TX, 75390-9041, 
USA 

SOURCE: Journal of Biological Chemistry (1999), 274(53), 

38260-38267 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB RGS4 and RGSIO expressed in Sf9 cells are palmitoylated at a conserved Cys 
residue (Cys95 in RGS4 , Cys66 in RGSIO) in the regulator of 
G protein signaling (RGS) domain that is also 

autopalmitoylated when the purified proteins are incubated with 

palmitoyl-CoA. RGS4 also autopalmitoylates at a previously identified 

cellular palmitoylation site, either Cys2 or Cysl2. The'C2A/C12A mutation 

essentially eliminates both autopalmitoylation and cellular [3H] palmitate 

labeling of Cys95. Membrane -bound RGS4 is palmitoylated both at Cys95 and 

Cys2/12, but cytosolic RGS4 is not palmitoylated. RGS4 and RGSIO are 

GTPase-activating proteins (GAPs) for the Gi and Gq families of G 

proteins. Palmitoylation of Cys95 on RGS4 or Cys66 on RGSIO 

inhibits GAP activity 80-100% toward either G. alpha. i or G. alpha. z in a 

single -turnover, soln. -based assay. In contrast, when GAP activity was 

assayed as acceleration of steady-state GTPase in receptor-G 

protein proteoliposomes , palmitoylation of RGSIO potentiated GAP 

activity .gtoreq. 20-fold. Palmitoylation near the N terminus of C95V RGS4 

did not alter GAP activity toward sol. G. alpha. z and increased Gz GAP 

activity about 2-fold in the vesicle-based assay. Dual palmitoylation of 

wild-type RGS4 remained inhibitory. RGS protein palmitoylation 

is thus multi-site, complex in its control, and either inhibitory or 

stimulatory depending on the RGS protein and its sites of 

palmitoylation . 
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The recently discovered family of RGS (regulators of 
G protein signaling) proteins acts as GTPase activating 
proteins which bind to .alpha, subunits of heterotrimeric G 
proteins. We previously showed that a brain-specific RGS 
, RGS8 speeds up the activation and deactivation kinetics of the G 
protein-coupled inward rectifier K+ channel (GIRK) upon receptor 
stimulation (Saitoh, 0., Kubo, Y., Miyatani, Y. , Asano, T. , and Nakata, H. 
(1997) Nature 390, 525-529) . Here we report the isolation of a 
full-length rat cDNA of another brain-specific RGS, RGS7 . In 
situ hybridization study revealed that RGS7 mRNA is predominantly 
expressed in Golgi cells within granule cell layer of cerebellar cortex. 
We obsd. that RGS7 recombinant protein binds preferentially to G. alpha. o, 
G. alpha. i3, and G. alpha. z. When co-expressed with GIRKl/2 in Xenopus 
oocytes, RGS7 and RGS8 differentially accelerate G 
protein-mediated modulation of GIRK. RGS7 clearly accelerated 
activation of GIRK current similarly with RGS8 but the acceleration effect 
of deactivation was significantly weaker than that of RGS8. These 
acceleration properties of RGS proteins may play important roles 
in the rapid regulation of neuronal excitability and the 
cellular responses to short-lived stimulations. 
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G. beta. 5 prevents the RGS7 -G. alpha . o interaction 
through binding to a distinct G. gamma, -like domain 
found in RGS7 and other RGS proteins 

Levay, Konstantin; Cabrera, Jorge L.; Satpaev, Daulet 
K.; Slepak, Vladlen Z. 

Department of Molecular and Cellular Pharmacology and 
Neuroscience Program, University of Miami School of 
Medicine, Miami, FL, 33136, USA 

Proceedings of the National Academy of Sciences of the 
United States of America (1999), 96(5), 2503-2507 
CODEN: PNASA6/ ISSN: 0027-8424 
National Academy of Sciences 
Journal 
English 

The G protein .beta, subunit G. beta. 5 deviates 
significantly from the other four members of G. bet a. -subunit family in 
amino acid sequence and subcellular localization. To detect the protein 
targets of G. beta. 5 in vivo, the authors have isolated a native 
G. beta. 5 protein complex from the retinal cytosolic fraction and 
identified the protein tightly assocd. with G. beta. 5 as the 
regulator of G protein signaling (RGS 

) protein, RGS7 . Complexes of G. beta. 5 with RGS proteins can be 
formed in vitro from the recombinant proteins. The reconstituted 
G.beta.5-RGS dimers are similar to the native retinal complex in 
their behavior on gel -filtration and cation-exchange chromatogs . and can 
be immunopptd. with either anti-G.beta . 5 or anti-RGS7 antibodies. The 
specific G.beta. 5-RGS7 interaction is detd. by a distinct domain in 
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RGS that has a striking homol . to G. gamma, subunits . Deletion of 
this domain prevents the RGS7-G.beta.5 binding, although the interaction 
with G, alpha, is retained. Substitution of the G. gamma. -like domain of 
RGS7 with a portion of G. gamma. 1 changes its binding specificity from 
G, beta. 5 to G.beta.l. The interaction of G. beta, 5 with RGS7 blocked the 
binding of RGS7 to the G. alpha, subunit G. alpha. o, indicating that 
G. beta. 5 is a specific RGS inhibitor. 
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Human phosducin-like protein (hPhLP) messenger RNA 
stability is regulated by cis-acting instability 
elements present in the 3 ' -untranslated region. 
Lazarov M E; Martin M M; Willardson B M; Elton T S 
Department of Chemistry and Biochemistry, Brigham Young 
University, Provo, UT 84602, USA. 
HL48848 (NHLBI) 

BIOCHIMICA ET BIOPHYSICA ACTA, (1999 Sep 3) 1446 (3) 
253-64. 

Journal code: 0217513. ISSN: 0006-3002. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199911 

Entered STN: 20000111 
Last Updated on STN: 20000111 
Entered Medline: 19991104 
Phosducin (Pd) and phosducin-like protein (PhLP) have been shown to 
regulate G-protein signaling by 

binding G beta gamma subunits. To better define the function and 
regulation of PhLP, and to begin to investigate its potential role 
in human pathophysiological states, we have cloned the human PhLP (hPhLP) 
cDNA. The hPhLP shows 92% identity with the rat PhLP (rPhLP) . However, 
unlike the rPhLP, no evidence of hPhLP isoforms were detected in the human 
tissues investigated. Additionally, unlike the rPhLP, alternative 
polyadenylation sites were detected in hPhLP cDNA clones which 
corresponded with two distinct mRNA transcripts, 1.2 kb and 3.1 kb, 
respectively. Interestingly, the predominantly expressed long transcript 
contains multiple AU-rich elements (AREs) in its 3 ' -untranslated region 
(3'-UTR) which have been shown to correlate with rapid mRNA turnover and 
translational control. This study shows that the hPhLP AREs are 
functional both in vitro and in vivo, with the long transcript exhibiting 
a much shorter mRNA half -life. We also demonstrate that subcloning of 
either the full-length 3 ' -UTR or the ARE-rich region of the long 
transcript immediately following the stop codon of luciferase reporter 
gene confers instability to the luciferase mRNA and results in a ninefold 
reduction of luciferase activity in the cell types investigated. Taken 
together, these findings suggest that the AREs present in the long hPhLP 
mRNA may play a critical role in the regulation of hPhLP gene 
expression. 
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Regulator of G-protein signalling (HRGS) 
comprises an amino acid sequence (I) or its fragments: 

Met Cys Lys Gly Leu Ala Ala Leu Pro His Ser Cys Leu Glu Arg Ala Lys 
Glu lie Lys lie Lys Leu Gly lie Leu Leu Gin Lys Pro Asp Ser Val Gly Asp 
Leu Val lie Pro Tyr Asn Glu Lys Pro Glu Lys Pro Ala Lys Thr Gin Lys Thr 
Ser Leu Asp Glu Ala Leu Gin Trp Arg Asp Ser Leu Asp Lys Ser Glu Phe Ser 
Glu Glu Asn Leu Glu Phe Trp lie Ala Cys Glu Asp Tyr Lys Lys lie Lys Ser 
Pro Ala Lys Met Ala Glu Lys Ala Lys Gin lie Tyr Glu Glu Phe lie Gin Thr 
Glu Ala Pro Lys Glu Val Asn lie Asp His Phe Thr Lys Asp lie Thr Met Lys 
Arg lie His Ala Leu Met Glu Lys Asp Ser Leu Pro Arg Val Arg Ser Glu Phe 
Tyr Gin Glu Leu lie Lys, (I) . 
Also claimed are: 

(1) a purified polynucleotide sequence (PNS) encoding a 
HRGS as above; 

(2) a PNS which hybridises under stringent conditions to a PNS as in 



(1) 



(3) a hybridisation probe comprising a PNS as in (1) / 

(4) a PNS which is complementary to the PNS or its variants; 

(5) a hybridisation probe comprising a PNS as in (4) ; 



(6) an expression vector containing a PNS as in (1) ; 

(7) a host cell containing a vector as in (6) ; 

(8) a purified antibody which binds specifically to (and 
optionally modulates) a polypeptide as above, and 

(9) a purified antagonist which specifically binds to and 
modulated the activity of a polypeptide as above. 

USE - The HRGS regulates G-protein 
signalling in cancer cells and may be useful in the treatment of 
any cancer, especially cancers of the brain and thyroid. The products can 
also be used for treating other conditions associated with uncontrolled 
cell signalling such as inflammation. The products can also be used to 
modulate HRGS activity in response to disorders involving the sympathetic 
nervous system including hypertension, cardiovascular shock, arrhythmias 
and asthma. The products can also be used for detection, diagnosis and 
drug screening, 
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A pure nucleic acid (I) encoding an RGS (regulator of 
G-protein signalling) polypeptide is new. 

USE - The prods, can be used to regulate G- 
protein signalling and to screen for cpds . which 
regulate G-protein signalling. 

RGS polypeptides which increase secretion can be used to increase 

the secretion of commercially useful polypeptides into culture media. The 

prods, can also be used in the diagnosis and treatment of G- 

protein related disorders such as diabetes, hyperplasia, 

psychiatric disorders, cardiovascular disease, McCune -Albright Syndrome or 
Albright hereditary osteopathy. 
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A regulator of G-protein 

signaling in olfactory receptor neurons 
Bruch, Richard C. / Medlar, Kathryn F. 
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NeuroReport (1996) , 7 (18) , 2941-2944 
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Journal 
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Degenerate primers were used in the polymerase chain reaction (PCR) to 
investigate the expression of genes encoding regulators of 
G-protein signaling (RGS) in olfactory 

rosettes and in isolated olfactory receptor neurons from channel 
catfish. Five cloned PCR products were obtained from olfactory rosettes 
that shared 7 8% amino acid sequence similarity to the mammalian RGS3 gene 
product. Southern blotting of PCR products from isolated 
olfactory receptor neurons showed that the catfish RGS3 homolog was 
expressed in the neurons. Apparently, the RGS3 gene may be involved in 
regulating G-protein signaling in 

olfactory receptor neurons. These results are also the first 
demonstration of RGS gene expression in a vertebrate sensory 
system. 
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RGSIO is a selective activator of G alpha i GTPase activity. 
Hunt TW, Fields TA, Casey PJ, Peralta EG. 

Department of Molecular and Cellular Biology, Harvard University, Cambridge, 
Massachusetts 02138, USA. 

Polypeptides that define a protein family termed RGS (for regulators of G-protein 
signalling) are encoded by the SST2 gene of the yeast Saccharomyces cerevisiae, 
the EGL-10 gene of the nematode Caenorhabdatis elegans, and several related 
mammalian genes. Genetic studies in invertebrates and mammalian 
cell-transfection experiments indicate that RGS proteins negatively regulate 
signalling pathways involving seven transmembrane receptors and heterotrimeric 
G proteins. However, the biochemical mechanism by which RGS proteins control 
these pathways is unknown. Here we report the characterization of human RGSIO, 
a member of this protein family. Co-immunoprecipitation studies demonstrate that 
RGSIO associates specifically with the activated forms of two related G-protein 
subunits, G alphai3, and G alphaz, but fails to interact with the structurally and 
functionally distinct G alphas subunit. In vitro assays with purified proteins 
indicate that RGSIO increases potently and selectively the OTP hydrolytic activity 
of several members of the G alphai family, including G alphai3, G alphaz, and G 
alphaO. These results demonstrate that RGS proteins can attenuate signalling 
pathways involving heterotrimeric G proteins by serving as GTPase-activating 
proteins for specific types of G alpha subunits. 

PMID: 8774883 [PubMed - indexed for MEDLINE] 
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Regulators of G-protein signalling: a novel protein family involved 
in timely deactivation and desensitization of signalling via 
heterotrimeric G proteins. 

Wieland T, Chen CK. 

Institut fur Experimentelle und Klinische Pharmakologie und Toxikologie, 
Universitats-Krankenhaus Eppendorf, Hamburg, Germany. 
wieland@uke.uni-hamburg.de 

In a variety of signalling pathways heterotrimeric guanine-nucleotide-binding 
proteins (G proteins) trigger physiological responses elicited by hormones, 
neurotransmitters and sensory stimuli. Receptor-induced GDP/GTP exchange 
activates G proteins by dissociating G-protein alpha-subunits from the 
betagamma-dimers. Both alpha-subunits and betagamma-dimers are involved in 
effector regulation. The deactivation of these active forms is controlled by the 
hydrolysis of GTP bound to alpha-subunits, allowing the inactive heterotrimer to 
reform. Termination of G-protein-mediated signalling in vivo is 10- to 100-fold 
faster than the in vitro rate of GTP hydrolysis by alpha-subunits, suggesting that in 
analogy to the GTPases of the Ras-superfamily, GTPase-activating proteins 
(GAPs) are required to achieve timely deactivation. Recently, members of a novel 
protein superfamily, known as "regulators of G-protein signalling" (RGS), were 
identified as potent GAPs for at least one subset of heterotrimeric G-protein 
alpha-subunits. hi this review, we intend to discuss the proposed mechanism by 
which RGS proteins exert GAP activity for G-protein alpha-subunits as well as 
their specificities. The role of RGS proteins in desensitization and temporal 
resolution in certain signalling pathways will also be addressed. 
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A novel regulator of G protein signalling in yeast, Rgsl, 
downregulates glucose-activation of the cAMP pathway through 
direct inhibition of Gpa2. 

Versele M, de Winde JH, Thevelein JM. 

Laboratorium voor Moleculaire Celbiologie, Instituut voor Plantkunde en 
Microbiologic, Katholieke Universiteit Leuven, Kardinaal Mercierlaan 92, 
B-3001 Leuven-Heverlee, Flanders, Belgium. 

We have characterized a novel member of the recently identified family of 
regulators of heterotrimeric G protein signalling (RGS) in the yeast 
Saccharomyces cerevisiae. The YOR107v^/RGS2 gene v^as isolated as a 
multi-copy suppressor of glucose-induced loss of heat resistance in stationary 
phase cells. The N-terminal half of the Rgs2 protein consists of a typical RGS 
domain. Deletion and overexpression of Rgs2, respectively, enhances and reduces 
glucose-induced accumulation of cAMP. Overexpression of RGS2 generates 
phenotypes consistent with low activity of cAMP-dependent protein kinase A 
(PKA), such as enhanced accumulation of trehalose and glycogen, enhanced heat 
resistance and elevated expression of STRE-controUed genes. Deletion of RGS2 
causes opposite phenotypes. We demonstrate that Rgs2 functions as a negative 
regulator of glucose-induced cAMP signalling through direct GTPase activation 
of the Gs-alpha protein Gpa2. Rgs2 and Gpa2 constitute the second cognate 
RGS-G-alpha protein pair identified in yeast, in addition to the mating pheromone 
pathway regulators Sst2 and Gpal. Moreover, Rgs2 and Sst2 exert specific, 
non-overlapping functions, and deletion mutants in Rgs2 and Sst2 are 
complemented to some extent by different mammalian RGS proteins. 
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[Article in German] 
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Institut fur Pharmakologie, Freie Universitat Berlin. 

The vast majority of extracellular signals alters cell function by activating cell 
surface receptors. The transmembranous signalling process initiated by an 
activated receptor leads to the generation of an intracellular signal and eventually 
to a cellular response. In contrast to receptors that are permanently coupled to an 
enzyme or an ion channel representing the effector, a large number of surface 
receptors for hormones, neurotransmitters and receptors for exogenous chemical 
or physical stimuli reversibly interacts with membranous signal transduction 
components which, in tum, regulate intracellular messenger-generating effectors. 
The transducer molecules isolated so far form a family of guanine 
nucleotide-binding proteins (G- or N-proteins). All isolated G-proteins are 
composed of three different subunits (alpha, beta, gamma). The alpha-subunit, 
which is specific for the individual G-protein, binds and hydrolyzes GTP and is 
target of ADP-ribosylating bacterial toxins. Hormone-induced activation of a 
receptor causes interaction with the alpha-subunit of a G-protein and the exchange 
of bound GDP with GTP. The GTP-bound form of the alpha-subunit represents 
the active form of the G-protein, which is capable of stimulating or inhibiting the 
respective effector. The active state of the alpha-subunit is terminated by its 
inherent GTPase activity causing hydrolysis of bound GTP. The beta 
gamma-complexes of G-proteins are structurally very similar and functionally 
interchangeable; they appear to dissociate from the alpha-subunits during receptor 
activation of the G-protein. Possible functions of the beta gamma-complex are to 
anchor the non-activated G-protein in the membrane, to facilitate 
G-protein-receptor interaction, and to promote the inactive state of the 
alpha-subunit. G-protein-regulated effectors include enzymes, ion channels and 
probably transporters. The best studied G-protein-regulated enzyme is the retinal 
cyclic GMP-phosphodiesterase which is activated by bleached rhodopsin via the 
tissue-specific G-protein, termed transducin. The ubiquitously occurring 
membrane-bound adenylate cyclase is under dual control by families of 
stimulatory and inhibitory receptors, acting via G-proteins called Gs and Gi, 



Entrez-PubMed 



wysiwyg://392/http://ww.ncbi.nlmnih.g„ =PubMed&list_uids^2843711&do 



respectively. Moreover, the receptor control of phospholipases A2 and C and 
probably of phospholipase D most likely involves G-proteins which have not yet 
been identified. Finally, the activity of NADPH oxidase of neutrophils and that of 
cyclic AMP phosphodiesterases in liver and fat cells may be regulated via 
G-proteins, Modulations of non-enzymatic effectors are reviewed elsewhere. 
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